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Introduction
A large empirical literature shows that individuals are willing to sacrifice on their own material interests to the advantage of others, even if those are anonymous. Interestingly, this evidence has almost exclusively been gathered for situations where the decision to give is made under full information about its distributional consequences. 1 Arguably, this information condition is not often met in reality. For example, when donating money to charities there is usually no guarantee about how exactly beneficiaries will benefit (e.g., due to environmental and organizational risks or due to uncertainty about the marginal utility to the beneficiary of an extra dollar of donation).
Not only potential beneficiaries, but also givers themselves are often exposed to uncertainty regarding the exact consequences of resources kept. Unless these resources are immediately consumed, welfare effects can substantially vary depending on the giver's exposure to health, safety, or financial risks.
The question is whether such irresolvable uncertainty influences giving behavior and if so how and through which channels? Are people more or less generous when the beneficiaries' or their own personal situation is uncertain? What are the determining factors of giving when final outcomes are risky? Intuitively, social preferences as well as individual risk preferences will affect giving in the face of risk. While there is an extensive literature on the role of social preferences under certainty (Camerer 2003 , Engel 2011 ) and a smaller, growing, literature on ex-post and ex-ante perspectives on fairness under risk (e.g., Brock et al. 2013 , Cappelen et al. 2013 , to date the role of risk preferences remains unstudied. In this paper we present, to the best of our knowledge, first evidence on how own risk preferences and perceived risk preferences of others affect generosity in situtations where risk cannot be resolved. In addition we link giving behavior to ex-ante and ex-post fairness concerns as recently theoretically formulated in Saito (2013) .
We present the results of two stylized experiments designed to investigate how exogenous outcome uncertainty on respectively the givers and beneficiaries side affects giving behavior. The experiments are based on the standard dictator game (Forsythe et al. 1994) and vary riskiness in a controlled way. In the first experiment, givers can make a transfer to beneficiaries who are exposed to various forms of risk (we will refer to this experiment as Risk-B). Importantly, the size of the transfer has to be decided before risk is resolved, and the beneficiaries' final earnings can be smaller or larger than the transfer itself, depending on the realized state of the world. In a second experiment we study generosity in mirror-image situations when givers' final outcomes are risky and known only after the allocation decision, while beneficiaries' outcomes are certain (we refer to this experiment as Risk-G).
In both experiments participants are matched in pairs and randomly assigned the role of either giver (G) or beneficiary (B). 2 To increase salience, both G and B individually work on a real effort task by which they earn money that is deposited in a joint account of the pair.
After the task is completed, G is asked to divide the deposited money between himself and B, in several allocation problems characterized by different degrees of risk. In experiment Risk-B, G always earns exactly what he keeps while the final earnings of B are risky. Specifically, in each allocation problem B's final earnings are either larger or smaller than the allocation itself, but are in expected value equal to it. Conversely, in experiment Risk-G, G's final earnings are risky and in expectation equal to the share he keeps for himself, while B earns exactly what is allocated to her. In order to examine how risk preferences affect givers' allocation decisions, we elicit participants' own attitude to risk as well as their beliefs about the risk attitude of others, in an incentive comaptible way in both experiments.
Our results show that in both experiments risk preferences of givers are predictive for their allocation choices. In Risk-B, givers' risk-aversion is positively correlated with the shares allocated to beneficiaries, indicating that givers, on average, compensate beneficiaries' exposure to risk by taking into account their own attitudes toward risk. In Risk-G, givers' risk-aversion is negatively correlated with their giving behavior, showing that they compensate themselves for their exposure to risk the more, the more risk averse they are. In both experiments givers' own risk attitudes are positively correlated with their beliefs of beneficiaries risk attitudes, but the latter have basically no predictive power. Thus, givers' own risk preferences appear to be important determinants of their generosity under risk.
These effects of individual risk preferences on generosity are robust to controlling for the riskiness of the allocation problem. Riskiness has an independent effect on giving behavior, which differs between experiments. In Risk-B allocations to the beneficiary are significantly negatively correlated with the riskiness of the beneficiary's earnings, especially when risk is large. In contrast, in Risk-G, no correlation between giving and the riskiness of the giver's earnings is found.
Extensions of popular models of other-regarding preferences (e.g, Fehr and Schmidt 1999, Bolton and Ockenfels 2000) have been developed in order to analyze ex-ante and ex-post motives of fairness when outcomes are risky (see, e.g., Trautmann 2009 , Krawczyk 2011 , Saito 2013 ).
These models typically assume (piece-wise) linearity in own and others earnings and are therefore silent about the potential effect of risk aversion (or risk seeking) on allocation decisions. These models nevertheless yield predictions also in our experiments. Indeed, using the model of Saito (2013) , which can be seen as an extension of previous approaches, we find some limited support for its comparative statics predictions. In addition, we corroborate earlier findings showing that, on average, participants' allocations are consistent with a mix of ex-ante and ex-post fairness motives.
This paper contributes to the small but growing experimental literature that investigates decision situations under risk where social preferences may matter. A few papers explored whether people care about ex-ante (procedural) or ex-post (outcome) fairness or both. Bolton et al. (2005) have been the first to experimentally test procedural fairness and find that people do care for fair procedures. Brock et al. (2013) conduct dictator game experiments with risky outcomes to explore whether ex-post or ex-ante fairness considerations are more important. Their results suggest that both motives contribute to explain dictators' allocation behavior, and that behavior in a standard (risk free) dictator game correlates with giving in risky situations.
In Krawczyk and Le Lec (2010) subjects can share chances to win a prize with an anonymous other in lotteries that are either correlated or independent. They find that dictators give away more chances in the latter case and that motives other than simple inequity aversion are at play when individuals share chances. Cappelen et al. (2013) analyze the allocations of both non-involved subjects and dictators in situations where inequalities in output are the result of antecedent choices under risk. They observe that, although many participants favor some redistribution ex-post, the allocation decisions of most dictators and non-involved subjects are exclusively motivated by the consideration of ex-ante opportunities. 3
Our study differs in several aspects from those discussed above. Most importantly, to our knowledge, none has directly addressed the role of individual risk preferences on giving behavior when risk cannot be resolved. We elicit participants' risk preferences and beliefs about the preferences of others in a task free from social aspects. In addition, we systematically vary the potential dispersion of both the beneficiary's and the giver's final outcomes in a way that allows us to investigate (i) how giving responds to the riskiness of the situation and (ii) how idenentical risk on the beneficiary's and the dictator's side, respectively, affects giving behavior. Together, these design elements allow us relating giving behavior to an individuals own and believed risk preferences as well as to the riskiness of own and others earnings.
3 More remotely our paper is also related to studies that investigate how non-involved individuals (spectators) allocate money or chances to individuals in need (Rohde and Rohde 2015 , Andreoni et al. 2016 , Cettolin and Riedl 2016 . Rohde and Rohde (2015) find that spectators are averse to ex-ante inequality and individual risk, while they seek ex-post inequality and collective risk. Andreoni et al. (2016) find that uninvolved individuals exhibit time-inconsistency in their social preferences, in the sense that they can hold incompatible ex-ante and ex-post views of fairness. Cettolin and Riedl (2016) find that spectators are highly heterogeneous in what they consider to be a just allocation under risk, but that on average they tend to allocate less to individuals who are more exposed to risk.
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The remainder of the paper is organized as follows. In Section 2 the experimental design is described in detail. Results are presented in Section 3 and in Section 4 we relate them to theoretical predictions of ex-ante and ex-post fairness. In Section 5 concluding remarks are drawn. The experiment's instructions are provided in the Appendix.
Experimental design
Both experiments, Risk-B and Risk-G, are computerized and consist of three parts. In what follows the different parts are described in detail. We start with Part 1, which can be divided into two sub-parts. Part 1.a: Real effort task. After all participants have taken a seat in the designated computer station, they are informed that the experiment consists of three parts. The instructions for the first part are then distributed and read out aloud by the experimenter. At the beginning of the first part participants are randomly paired. One participant is assigned the role of giver (G) and the other the role of Beneficiary (B). 4 Roles are fixed throughout the experiment and subjects are informed about this.
Thereafter all subjects work on a real effort task, the so called slider task (Gill and Prowse 2012) . On the computer screen 32 sliders on horizontal bars are displayed. Each slider can be moved with the mouse for an unlimited number of times and the position of a slider is displayed to the right of the bar with a number between 0 and 100. A slider is correctly positioned when the number 50 appears, that is when the slider is positioned exactly in the middle of the bar.
Productivity is measured by the number of sliders positioned at 50 in 6 minutes time. During the task subjects view their own actual productivity and the amount of time remaining.
The slider task is easy to explain and to understand, is identical across repetitions and has no scope for guessing. The task is incentivized by awarding A C0.25 for each correctly positioned slider, so that each subject can earn up to A C8. After the time for the task has expired, G and B in the same pair view each others' productivity and the total amount of money generated, which is deposited in a joint account of the pair. We chose this procedure to increase salience (List 2007 , Bardsley 2008 . Furthermore, we calibrated the difficulty of the task such that maximum productivity is relatively easy to achieve, which allows us to focus on situations where G and B are equally productive and only differ in their risk exposure. 5 4 In the experiment subjects are assigned the neutral labels A and B.
5 Investigating situations where subjects differ in risk exposure and productivity could be an interesting avenue for future research. For interesting studies on fairness concerns and productivity differences in situations without risk, see Cherry et al. (2002) and Cappelen et al. (2007) . Part 1.b: Allocation problems. In this part of the experiment, G is asked to distribute the amount of money in the group account between himself and B, who is not active in this phase.
G makes decisions in several allocation problems and is informed that only one decision will be randomly selected at the end of the experiment to be relevant for payment. Table 1 shows the characteristics of each allocation problem in the two experiments. We indicate with X − x n the share kept by G and with x n the share given to B, in allocation problem n. Allocation problem 1-Certainty represents a standard risk-free dictator game, where G's and B's final earnings are equal to the allocation made by G. In the other four allocation problems risk is introduced. 6 
Note: B's earnings in Risk-B are characterized by p : k · xn, k · xn and G's earnings in Risk-G by p :
In experiment Risk-B, G's final earnings are equal to the share of X that G keeps for himself, while the final earnings of B depend on which of two possible states of the world is realized. In the table each risky situation is characterized by p, k, and k, with k > 1 and 0 ≤ k < 1. With known probability p the good state is realized and B's earnings are k times the share allocated to her, while with known probability 1 − p the bad state is realized and B's earnings are a fraction k of her allocated share. Conversely, in Risk-G, G's final earnings are risky, while B's earnings are certain and equal to the share chosen by G.
In both experiments and in every allocation problem, the expected value of a given allocation is equal to the allocation itself. This property ensures that givers' behavior cannot be explained by the desire to achieve greater material efficiency in expectation. To illustrate, consider distribution problem 4-Risk. In experiment Risk-B, with probability p = 0.5, B's earnings are either 2 * x 4 or zero, and in expectation thus equal to x 4 and G's earnings are equal to X − x 4 for sure.
Conversely, in experiment Risk-G the earnings of B are certain and equal to x 4 , while G earns X − x 4 in expectations (0.5 * 2 * (X − x 4 ) + 0.5 * 0). 6 We also implemented two allocation problems characterized by ambiguity. We do not discuss them in the main text but present their characteristics and results in Appendix A.2.
Importantly, in both experiments, G makes allocation decisions before risk is resolved and with complete knowledge of how risk affects final earnings. The allocation problems are ordered from least risky, 1-Certainty, to most risky, 5-Risk. 7 By varying the riskiness of the allocation problems we can study whether, beyond the mere presence of risk, giving is also affected by how extreme the final distribution of outcomes can be.
In the experiment allocation problems appear on the computer screen one at a time and the order of appearance is randomized at the G-B pair level. Subjects are informed that the resolution of risk and the determination of earnings takes place publicly at the end of the experiment, and that they will witness how the chance devices are operated. In case a risky distribution problem is selected for payment, a stack of cards numbered from 1 to 100 is used to resolve risk. For instance, if B faces a 50 percent chance that her allocation is doubled, then this indeed happens if a card with a number smaller than 51 is drawn.
Part 2: Elicitation of own risk preferences. In this part, we implement incentivized individual decision making tasks in order to elicit participants' own risk preferences. Specifically, we elicit participants' certainty equivalents of six two-outcomes lotteries and use these to estimate subjects' risk preferences at the individual level. 8 Table 2 gives an overview of the outcomes and probabilities of these lotteries. For each lottery, subjects make choices between the lottery and 20 equally spaced sure amounts, that are decreasing monotonically from the lottery's highest to lowest outcome. Subjects are not allowed to switch back and forth between the sure amount and the lottery, which guarantees a unique switching point. 9
For each lottery, certainty equivalents are calculated as the arithmetic mean of the smallest sure amount preferred to the lottery and the next higher sure amount on the list. Following influential experimental literature estimating risk preferences (e.g., Holt and Laury 2002 , Andersen et al. 2008 , Wakker 2008 , Dohmen et al. 2011 ), we assume a CRRA power utility function for money U (x) = x 1−r , where 0 < r < 1 indicates risk averse, r = 0 risk neutral and r < 0 risk seeking preferences. We estimate the risk preference parameter r at the individual level by minimizing the sum of squared distances (Wakker 2008) . That is,
7 An allocation problem n + 1 is defined as being riskier than problem n if for any constant relative risk aversion (CRRA) or constant absolute risk aversion (CARA) utility function for money, the expected utility of a given risky allocation in n is larger than the expected utility of the same allocation in n + 1.
8 Subjects engaged also in six ambiguous lotteries, which are not used in estimating risk preferences.
9 A screenshot showing how lotteries are presented to subjects can be found in Appendix C. where l i (r) indicates the theoretically predicted certainty equivalent for lottery i given r and ce i is the elicited certainty equivalent of lottery i. To correct for heteroscedasticity lotteries are normalized to uniform length. At the end of the experiment one decision is randomly selected to be relevant for payment and earnings are added to those of the first part.
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Part 3: Elicitation of beliefs about others' risk preferences. In order to elicit participants' beliefs about others' risk preferences, we ask them to estimate the choices made by the other group member in four of the six risky lotteries of Part 2. 10 Belief elicitation is incentivized using the interval scoring rule. 11 That is, participants are asked to estimate the interval that contains the switching point of the other person, also allowing for indicating a unique switching point. If the true switching point of the other person lies inside the indicated interval, the subject earns an amount that is inversely proportional to the length of the indicated interval. If the true switching point lies strictly outside the indicated interval, the subject earns nothing.
We use the midpoints of the elicited intervals to calculate believed certainty equivalents.
These are then used to estimate, at the individual level, a measure r of beliefs about others' risk preferences, using the same estimation method as described above for estimating own risk preferences.
In this part subjects could earn a maximum of A C1 per lottery. After it is over subjects fill in a post-experiment questionnaire asking questions about their age, gender, study etc. Thereafter their total earnings are determined and they are paid out confidentially in cash.
10 Participants also estimated choices of the other group member in two ambiguous lotteries. These are not used for the estimation of believed risk preferences of others.
11 The interval scoring rule is less time consuming and cognitively less demanding for subjects than, for example, the quadratic scoring rule. Further, Schlag and van der Weele (2015) show that it allows inferences that are valid under any degree of subjects' risk aversion.
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In total 298 students from Maastricht University participated in the computerized experiment which was conducted at the Behavioral and Experimental Economics lab (BEElab) of Maastricht University School of Business and Economics, using the z-Tree software (Fischbacher 2007) . 80 percent of the subjects were enrolled in the School of Business and Economics and the remaining 20 percent followed other studies, such as law, medicine and arts. 48 percent of the subjects were male and the average age was 24 years. The experiment lasted approximately 75 minutes, the average earnings per subject were A C22.
Results
In the real effort task, most subjects were equally and maximally productive, as intended. Specifically, both G and B achieved the maximum of A C8 in 66 of 73 pairs in Risk-B and in 71 of 76 pairs in Risk-G. As our focus is the analysis of the effects of risk and risk preferences on giving, in the following we exclude those pairs where at least one person did not earn the maximum of A C8. Consequently, in the analyzed pairs the joint account always contains A C16. Below, we first present the results of experiment Risk-B followed by the results of experiment Risk-G. For both experiments, we begin by providing some descriptive statistics on all allocation problems.
Thereafter, we provide regression analyses on the effect of individual risk preferences and varying riskiness.
Experiment Risk-B. Table 3 provides summary statistics on giving in Risk-B. 12 We note first that allocations in problem 1-Certainty are in keeping with what is commonly observed in standard dictator games (see Camerer 2003 , Engel 2011 . Givers transfer on average A C3.70, that is 23% of the joint account, to the beneficiary, a substantial share of 23% of givers choose the equal split of A C8, 32% allocate nothing to B, and only very few (3%) give more than the equal split.
Comparing giving in the different allocation problems, Table 3 shows that on average it is first slightly increasing but than decreases to a minimum in the most risky problem 5-Risk. The figures in the third column of the table show that the number of givers that choose to split the joint account equally decreases with the riskiness of the problem. The frequency of the selfish choice to give nothing is highest in 1-Certainty but does not differ across risky allocation problems. Finally, 'hyperfair' choices of giving more than the equal split are generally infrequent but appear more often in the risky problems than in 1-Certainty.
To test if risk preferences are predictive for giving we first estimate the risk aversion parameter r, as described in Part 2 of Section 2. Consistent with previous experimental results (e.g., 12 Appendix A.1 provides histograms of the distributions of giving for all allocation problems. Note: N = 66; 'Mean' in A C; 'Equal split', 'No giving', and 'More than equal' are frequencies in percent.
Holt and Laury 2002), we find that givers are on average moderately averse to risk (mean r = 0.27, std.dev.(r) = 0.30). We then use these individual level estimates as an explanatory variable in regression analyses with the various measures of giving presented in Table 3 as dependent variables. Table 4 shows the results. Specifications (1)- (2) report OLS regressions with A C allocations to the beneficiary as dependent variable. Specifications (3)- (8) report Probit regressions where the dependent variable takes on value 1 if, respectively, an equal split is offered (Equal split), nothing is given to the beneficiary (Selfish), and more than the equal split is given (Hyperfair).
In all Probit specifications the dependent variable takes on value 0 otherwise. In all regressions standard errors are adjusted for clustering on the individual giver.
Specification (1) shows that giving is positively and significantly associated with risk aversion.
That is, the more risk averse givers are, the more money they allocate to beneficiaries. An increase in risk aversion of 0.1 points increases giving by approximately 30 euro cents. In specification (2), 9 riskiness of the allocation problem is added as a trend variable taking on value 1 for 1-Certainty, 2 for 2-Risk and so on. The regression result shows that the effect of risk preferences on allocations is robust to controlling for the riskiness of the allocation problem. 13 In addition, riskiness has an independent effect as increasing riskiness significantly decreases allocations to the beneficiary.
Thus, on average, givers become less generous the larger the risk beneficiaries have to bear. Specifications (3)-(4) show no effect of risk preferences on the likelihood of equal splits but indicate that this likelihood decreases with the riskiness of the allocation problem. In contrast, specifications (5)- (6) show that givers who are less risk averse are more likely to make the selfish choice of keeping everything. This is consistent with the above reported result that giving increases with givers' risk aversion. The risk beneficiaries face appears to be unrelated to selfish choices. Finally, the likelihood of allocations larger than the equal split is neither related to risk preferences nor to the riskiness of the allocation problem as can be seen from specifications (7)- (8).
In experiment Risk-B the risk is on beneficiaries and it is therefore conceivable that givers' allocation decisions are also affected by their beliefs about others' risk preferences. In Part 3 of the experiment we have elicited these beliefs r and find that they are on average very similar to givers' own risk preferences (mean r = 0.28, std.dev.(r) = 0.33). Moreover, the two measures, r and r, are significantly positively correlated (Pearson correlation = 0.54, p-value < 0.01).
When regressing allocations to B on the riskiness of the allocation problem and on believed risk preferences of others instead of own risk preferences (cf. specification (2) above) we find that believed risk preferences are marginally significantly and positively correlated with giving (see Table A .3 in Appendix A.3). The strong correlation between r and r makes it difficult to determine whether own risk preferences or beliefs about others' risk preferences or both are predictive for giving. However, when adding also own risk preferences as an explanatory variable to the regression these are marginally significant, whereas beliefs about others risk preferences cease to be significant. This suggests that it is rather own risk preferences than beliefs about others risk preferences that affects givers' generosity.
Experiment Risk-G. In this section we analyze giving decisions in Risk-G, that is in allocation problems where givers themselves are exposed to risk. We proceed in the same way as for experiment Risk-B and start with some descriptive statistics shown in Table 5 . 14 13 In Section 4 we conduct regressions where we replace the trend variable with dummy variables for each allocation problem. The results regarding the effect of risk preferences are also robust to this change in regression specification.
14 Appendix A.1 provides histograms of the distributions of giving for all allocation problems. Allocations in 1-Certainty are similar to those observed in the same problem in experiment
Risk-B and in standard dictator games. 15 Givers allocate on average A C4.17 to the beneficiary, that is 26% of the joint account. 30% of givers choose the equal split, 34% give nothing to B, and 6% give more than the equal split of A C8.
The average allocations in Table 5 do not exhibit a clear pattern along the riskiness dimension, suggesting that on average allocations are not related to the riskiness of G's earnings. Interestingly, the frequency of equal splits drops by 50% when moving from 1-Certainty to 2-Risk but stays more or less constant across the different allocations problems with risk. In contrast, the frequency of selfish choices is largely unaffected by the risk borne by G. On the other hand, hyperfair allocations of more than the equal split appear to be slightly increasing with the riskiness of the allocation problem.
Similar to experiment Risk-B, also in Risk-G givers are moderately risk averse (mean r = 0.14, std.dev.(r) = 0.37). 16 To test for the effect of risk preferences we conduct regression analyses with specifications equivalent to those for experiment Risk-B. Table 6 reports the results. Specifications (1)- (2) show that allocations to B are significantly negatively related with risk aversion of the giver. That is, the more risk averse givers are, the less they give to beneficiaries. Thus, givers appear to compensate themselves for their exposure to risk the more, the more risk averse they are. This resonates well with the finding in Risk-B where we observe that the more risk averse givers are, the more they compensate beneficiaries for their risk exposure. In contrast to Risk-B, the riskiness of the allocation problem is not a significant determinant of giving.
The Probit estimates in specifications (3)- (4) show that G's risk aversion is unrelated to the likelihood of splitting resources equally and that it is significantly decreasing with the riskiness 15 There is no statistically significant difference between Risk-G and Risk-B when comparing giving in 1-Certainty (Mann-Whitney rank-sum test, p = 0.6243, 2-sided). of the allocation problem. Thus, as in Risk-B, also in Risk-G givers are less inclined to share resources equally when earnings become more risky. Interestingly, selfish choices of giving nothing are related neither to givers' risk aversion nor to the riskiness of the allocation problem (see specifications (5)- (6)). In contrast, specifications (7)- (8) show that the likelihood of making hyperfair offers of more than the equal split are significantly negatively related to givers' risk aversion and significantly positively related to the riskiness of the allocation problem.
Similarly to Risk-B, we find that beliefs about the preferences of others are on average similar to givers' own risk preferences (mean r = 0.14 std.dev.(r) = 0.42) and that the two measures are positively correlated (Pearson correlation=0.59, p-value< 0.01). We have also run regressions with allocations as dependent variable and beliefs about risk preferences of others as (additional) explanatory variable. In these regressions beliefs are never significant, irrespective of whether they are included next to only riskiness or next to riskiness and own risk aversion.
The latter remain significantly negative when including believed risk preferences (see Table A .3 in Appendix A.3). Hence, in Risk-G own risk preferences are robust determinants of givers' generosity under risk.
Ex-ante and ex-post fairness
Recently theoretical models of social preferences where risk is explicitly taken into account have been proposed (see, e.g., Trautmann 2009 , Krawczyk 2011 , Saito 2013 . 17 These models assume (piece-wise) linearity in own and others' earnings and are therefore silent about the effect of risk-aversion found in our experiments. However, these models can nevertheless give some insights into behavior as they allow for an ex-ante and an ex-post view of fairness. In this section we discuss to what extend such a model can qualitatively organize our data.
Specifically, we use the model by Saito (2013) to derive theoretical predictions for both experiments and each allocation problem in our experiment. 18 The model extends other-regarding preferencesà la Fehr and Schmidt (1999) to the case where allocation decisions are made under risk. In particular, it is assumed that in choosing an allocation x the decision maker may care both about inequality in ex-ante expected payoffs and in ex-post realized outcomes, as described by
The term U (E p (x)) captures the utility of expected payoffs and is referred to as ex-ante utility. In contrast, the term E p (U (x)) captures the expected utility of ex-post payoffs and is referred to as ex-post utility. The parameter δ ∈ [0, 1] measures the relative importance that the decision maker attributes to ex-ante utility. The function
reflects a version of the inequity aversion model of Fehr and Schmidt (1999) , where x i is the monetary final payoff of the decision maker i (giver in our experiments), x j is the final payoff of another person j (beneficiary in our experiments) and α > 0 (β ∈ [0, 1[) capture aversion to disadvantageous (advantageous) inequality. Table 7 summarizes the predictions of the model for the extreme cases of exclusively ex-ante concerns (δ = 1) and exclusively ex-post concerns (δ = 0), assuming sufficiently strong concern for others payoff. 19 It follows straightforwardly that for 0 < δ < 1 allocations are predicted to lay in between these two extremes. In case of weak concerns for others, givers are predicted to allocate nothing to beneficiaries.
Comparing these predictions with the average actual allocations reported in Tables 3 and 5 , we see that the latter are positive but strictly smaller than the maximum allocations predicted.
Thus, allocations are consistent with givers' having, on average, other-regarding preferences and a mixture of ex-ante and ex-post concerns. This observation is in line with earlier results (e.g., Krawczyk 2010 , Brock et al. 2013 ).
From the model it also follows that, for given levels of other-regarding concerns, allocations should be correlated across allocation problems. Table 8 reports pair-wise Pearson correlation coefficients of allocations across the different allocation problems for both experiments. It shows that allocations are indeed highly and significantly correlated. 18 We do not aim at conducting a calibration of this specific model of inequality aversion but are rather interested in its comparative statics predictions. 19 A formal derivation of predicted allocations assuming the model of Saito (2013) is provided in Appendix B. Next we explore if actual allocations, on average, follow the comparative statics predictions along the riskiness of the allocation problems. We run OLS regressions with allocations of givers as dependent variable and dummy variables indicating the riskiness of the allocation problem as independent variable. These dummies are used to check if allocations change across problems in the direction predicted by the model (see Table 7 ). In all regressions we control for the effect of givers' risk aversion. Tables 4 and 6 ).
Along the riskiness dimension, in Risk-B allocations first slightly increase and then decrease.
In 5-Risk allocations are significantly smaller than in all other allocation problems, which is in line with the theoretical predictions. However, all other pair-wise comparisons are either insignificant or, in the case of 3-Risk, marginally significant in the wrong direction. In Risk-G allocations are not significantly affected by any of the riskiness conditions. This is in stark contrast to the model where allocations are predicted to strongly respond to riskiness of the allocation problem, especially in 4-Risk and 5-Risk. In sum, the model's comparative statics predictions receive some limited support from the data in Risk-B but are not supported in Risk-G.
Conclusions
In this paper we investigated individuals' giving behavior in situations where respectively givers and beneficiaries are exposed to various degrees of risk. We also collected data on individuals' risk preferences and on their beliefs about the risk preferences of others, both in isolation from social preferences. We find that givers' risk preferences are an important determinant of generosity.
The more risk averse a giver is, the more he allocates to a beneficiary when earnings risk is on the beneficiary's side and the more he allocates to himself when earnings risk is on his, the giver's, side. Beliefs about the risk preferences of others play basically no role. Thus, givers compensate the side that has to bear the risk, taking their own risk preferences into account.
We also relate behavior in our experiments to a model of ex-ante and ex-post views of fairness and find limited support for it. On average giving behavior is consistent with a mix of ex-ante and ex-post fairness, but comparative statics predictions are only partly met when risk is on beneficiaries side and fail when risk is on givers side.
Existing models of other-regarding preferences do not take into account individual risk preferences of those involved. Our evidence shows however that risk preferences are important in social decision situations and that predictive power of such models would likely be improved when explicitly taking into account attitudes toward risk.
It has been shown that risk preferences relate to observable socio-demographic characteristics (see, e.g., Donkers et al. 2001 , Dohmen et al. 2011 , Von Gaudecker et al. 2011 . Therefore, our results, connecting risk preferences with giving, could be useful for policy makers, institutions and firms who benefit from knowing how pro-social behavior of different social groups responds to risks. In addition, our results may be useful for organizations and individuals who have to make allocation decisions under uncertainty. For instance, for charity organizations or individual researchers who have to raise funds, our evidence suggests that projects with high-risk and highreturns may be less successful in attracting funding than projects with a safer outlook.
Our study also leads to a number of new questions that could be tackled in future research.
For instance, our design ruled out ex-ante material efficiency concerns, as givers' earnings were in expectation always equal to the amount they kept. However, risk averse givers may perceive that the aggregate expected utility at the pair level increases when money is allocated away from the side bearing the risk. If selfish motives are traded off against these type of efficiency concerns, we may observe that there is on average no effect of riskiness on allocations, as observed in our experiment where givers had to bear the risk.
We find that when beneficiaries are exposed to risk, they are allocated less when the riskiness of their earnings is high. This is consistent with givers being more concerned about ex-post than ex-ante fairness. An alternative interpretation is suggested by the observations of Haisley and Weber (2010) , who find that generosity decreases in environments where selfserving interpretations of fairness are available for the decision maker (see also Broberg et al. 2007 , Dana et al. 2007 . Similarly, in our experiment with risk on the beneficiary, givers may behave less generously in riskier allocation problems by focusing on the beneficiary's high possible outcome and ignoring the low one.
In our experiments we have allowed for risk preferences affecting giving and retained expected utility assumptions. There is however ample evidence that observed behavior under risk is also affected by probability weighting (e.g., Wakker 2010). Future research could try to disentangle social preferences, classical risk attitudes like risk aversion, and probability weighting and explore how it affects giving under risk.
Finally, we see large heterogeneity of behaviors in our experiments in both giving under certainty and giving under risk. When there is certainty, this may be accounted for by assuming heterogeneity purely in social preferences. Under risk, additional aspects enter the picture. For instance, in a previous paper we provide evidence that uninvolved individuals differ substantially in their views on what constitutes a just allocation under risk, even if they share the same view when there is certainty (Cettolin and Riedl 2016) . It could be interesting to explore whether the large heterogeneity observed in the experiments reported here is also rooted in diverging views of justice under risk. 
A Graphs and additional results

A.1 Distribution of allocations
A.2 Allocation problems characterized by ambiguity
The experiment also included two allocation problems characterized by ambiguity. Table A.1 displays the problems' characteristics, where the unknown probability is indicated byp. In order to implement ambiguity in the laboratory a stack of 100 cards colored black and red is used.
Neither the participants nor the experimenter know the exact color composition of the stack, 6-Ambiguity X − x6p : 1.5 · x6, 0.5 · x6p : 1.5 · (X − x6), 0.5 · (X − x6) x6
Note: B's earnings in Risk-B are characterized byp : k · xn, k · xn and G's earnings in Risk-G byp :
, wherep is an unknown probability between 0 and 1.
and each participant is free to choose his/her winning color at the beginning of the experiment. A.3 Beliefs about the beneficiaries risk preferences (Risk-G) ; in Risk-G two givers are excluded from the analysis because their estimated risk aversion is infinite.
A.4 Gender effects
Several studies have shown that women tend to be more risk averse than man, while gender differences are less clear cut when social preferences are concerned (see Croson and Gneezy 2009, 22 for a review). Here we test whether the observed correlation between allocations to B and risk aversion of givers is driven by female participants. The first column in Table A .4 shows that female givers in Risk-B allocate a little more to B than male givers, but this effect is not statistically significant. The second column shows that female participants in Risk-G tend to give a little less to the beneficiaries, but again this effect is not statistically significant. These null-results may be attributed to the fact that in our experiment male and female subjects do not differ much in terms of risk preferences. In experiment Risk-B female givers are not significantly more risk averse than male givers (Mann-Whitney rank-sum test, p = 0.3758, 2-sided) and in experiment Risk-G women are only marginally more risk averse than men (Mann-Whitney ranksum test, p = 0.0525, 2-sided). Note: * p < 0.10, * * p < 0.05, * * * p < 0.01; OLS regressions; in parentheses standard errors adjusted for 66 (69) clusters on givers level in Risk-B (Risk-G); in Risk-G two givers are excluded from the analysis because their estimated risk aversion is infinite.
B Theoretical Predictions
Based on the model introduced by Saito (2013) , the utility of the giver is defined by the following expression:
where the function U corresponds to a version of the inequity aversion model of Fehr and Schmidt (1999) , i.e. U (x) = x i − x j − α max {x j − x i , 0} − β max {x i − x j , 0} where x i is the final payoff of the giver, x j is the final payoff of the beneficiary j and α > 0 (β ∈ [0, 1[) capture aversion to disadvantageous (advantageous) inequality. The term U (E p (x)) captures the utility of expected payoffs, hence it is referred to as ex-ante utility. In contrast, the term E p (U (x)) captures the expected value of final payoffs utility and is referred to as ex-post utility. The term δ ∈ [0, 1] measures the weight the giver gives to ex-ante utility.
Proposition B.1. Optimal giving x * 1 in 1-Certainty:
Proof. In this problem, the ex-ante utility equals the ex-post utility and hence, it also equals the Saito utility:
Taking the first derivative of V (x) w.r.t. x 1 , we obtain:
Since α > 0, the optimal allocation to the beneficiary is never larger than 8 and depends on the value of β:
These results hold for all δ ∈ [0, 1].
B.1 Predictions for Risk-B
We start by analyzing optimal giving in Risk-B when givers only have concerns for ex-ante fairness, i.e. δ = 1, and then develop predictions for the cases in which only ex-post fairness matters, i.e. δ = 0.
Corollary B.2. Optimal giving x * n when δ = 1 in Risk-B.
Proof. If δ = 1 the Saito utility equals the ex-ante utility in all allocation problems. This corollary is obtained directly from the proof of problem 1-Certainty.
Proposition B.3. Optimal giving x * n when δ = 0 in Risk-B. 2-Risk:
Proof.
In Risk-B the giver's outcome is always 16 − x n . The giver and beneficiary thus have the same outcome when either 16 − x n = kx n (i.e. x n = 16 k+1 ) or when 16 − x n =kx n (i.e.
). These values represent 'equality' benchmarks, that allow distinguishing the four following cases:
16 k+1
Given the values of p, k andk in the four allocation problems with risk, (1) is always negative.
As a result, optimal giving never exceeds 16 k+1 .
B.2 Predictions for Risk-G
We start by analyzing optimal giving in Risk-G when givers only have concerns for ex ante fairness, i.e. δ = 1, and then develop predictions for the cases in which only ex post fairness matters, i.e. δ = 0.
Corollary B.4. giver's optimal allocation x * n when δ = 1 in Risk-G.
Proof
. If δ = 1 the Saito utility equals the ex-ante utility in all allocation problems. This corollary is obtained directly from the proof of problem 1-Certainty.
Proposition B.5. Optimal giving x * n when δ = 0 in Risk-G. 2-Risk:
5-Risk:
Proof. In Risk-G the giver's outcome is either k(16−x n ) ork(16−x n ), depending on the realized state of the world. Thus, the giver and beneficiary have the same outcome when x n = k(16 − x n ) (i.e. x n = 16k k+1 ) or when x n =k(16 − x n ) (i.e. x n = 16k k+1
). These values represent 'equality benchmarks', that allow distinguishing the four following cases:
Note that (2) < 0 in all problems but 3-Risk, where positive allocations are predicted when
That is, when aversion to advantageous inequality is high, while aversion to disadvantageous inequality is not very strong.
C Experimental Instructions
We report the instructions for experiment Risk-G, the instructions for the experiment Risk-B only differ in Part 1.
Introduction speech
In this experiment you can earn money with the decisions you make. Your earnings may also depend on chance events and the decisions of other participants. At the end of the experiment you will be paid out in cash individually and confidentially. In order to ensure the highest level of anonymity and confidentiality, the payment will be carried out by a person that is not involved in this research project. The experimenters cannot link your earnings and decisions to your identity in any way. During the experiment you are not allowed to communicate in any other way than described in the instructions. If you have any questions please raise your hand. An experimenter will then come to you and answer your questions in private. The experiment consists of 3 parts.
You will receive the instructions of a part only after the previous part has ended.
Part 1
In the first part of the experiment you will be randomly matched into groups of two participants, which will be labeled with the letters A and B. The slider task In this part of the experiment every participant is asked to perform a task that involves correctly positioning sliders on a bar. 
Determination of earnings
The task of A is to divide the amount of money in the joint account between him/herself and B. A is asked to make a division in 7 different decision situations. At the end of the experiment one out of the 7 decisions will be randomly selected to determine the earnings of A and B.
Each decision situation is equally likely to be the one that determines the earnings of A and B.
Therefore, person A should carefully consider each decision and make each decision in isolation.
The 7 We will now explain each decision situation in detail. If, at the end of the experiment, decision situation 1 is selected to matter for payment then the earnings of A are equal to the amount A allocated to him/herself and the earnings of B are equal to the allocation to B.
If, at the end of the experiment, decision situation 2 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of Euro allocated to B and on a chance event. The chance event will be the public drawing of a card from a stack of 100 cards numbered from 1 to 100. If a card with a number from 1 to 20 will be drawn then the earnings of B will be 5 times the money allocated to B (i.e., 500% of the allocation to B). If a number from 21 to 100 will be drawn then the earnings of B will be 0 Euro.
In other words, with 20% chance the earnings of B will be 5 times the allocation to B and with 80% chance the earnings of B will be 0 Euro.
If, at the end of the experiment, decision situation 3 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of Euro allocated to B and on a chance event. The chance event will the public drawing of a card from a 29 stack of 100 cards numbered from 1 to 100. If a card with a number from 1 to 50 will be drawn then the earnings of B will be 2 times the allocation to B (i.e. 200% of the allocation to B). If a number from 51 to 100 will be drawn then the earnings of B will be 0 Euro. In other words, with 50% chance the earnings of B will be 2 times the allocation to B and with 50% chance the earnings of B will be 0 Euro.
If, at the end of the experiment, decision situation 4 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of Euro allocated to B and on a chance event. The chance event will the public drawing of a card from a stack of 100 cards numbered from 1 to 100. If a card with a number from 1 to 80 will be drawn then the earnings of B will be 1.25 times the allocation to B (i.e. 125% of the allocation to B). If a number from 81 to 100 will be drawn then the earnings of B will be 0 Euro. In other words, with 80% chance the earnings of B will be 1.25 times the allocation to B and with 20% chance the earnings of B will be 0 Euro.
If, at the end of the experiment, decision situation 5 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of Euro allocated to B and on a chance event. The chance event will the public drawing of a card from a stack of 100 cards numbered from 1 to 100. If a card with a number from 1 to 50 will be drawn then the earnings of B will be 1.5 times the allocation to B (i.e. 150% of the allocation to B). If a number from 51 to 100 will be drawn then the earnings of B will be 0.5 times the allocation to B (i.e. 50% of the allocation to B). In other words, with 50% chance the earnings of B will be 1.5 times the allocation to B and with 50% chance the earnings of B will be 0.5 times the allocation to B.
If, at the end of the experiment, decision situation 6 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of Euro allocated to B and on a chance event. The experimenters will first randomly select black or red to be the winning color. The chance event will then be the public drawing of a card from a stack of 100 cards which are black or red. The total number of red and black cards sums up to 100, but neither A nor B nor the experimenters know how many red cards and how many black cards are in the stack. If a card with the winning color is drawn the earnings of B will be 2 times the allocation to B (i.e. 200% of the allocation to B). If a card with the losing color is drawn then the earnings of B will be 0 Euro. In other words, with an unknown chance the earnings of B will be 2 times the allocation to B and with an unknown chance the earnings of B will be 0 Euro.
If, at the end of the experiment, decision situation 7 is selected to matter for payment the earnings of A are equal to the allocation to A. The final earnings of B depend on the amount of 30 Euro allocated to B and on a chance event. The experimenters will first randomly select black or red to be the winning color. The chance event will then be the public drawing of a card from a stack of 100 cards which are black or red. The total number of red and black cards sums up to 100, but neither A nor B nor the experimenters know how many red cards and how many black cards are in the stack. If a card with the winning color is drawn the earnings of B will be 1.5 times the allocation to B (i.e. 150% of the allocation to B). If a card with the losing color is drawn then the earnings of B will be 0.5 times the allocation to B (i.e. 50% of the allocation to B). In other words, with an unknown chance the earnings of B will be 1.5 times the allocation to B and with an unknown chance the earnings of B will be 0.5 times the allocation to B.
If you have any question please raise your hand and an experimenter will come to answer your question in private. In the following you are asked a few questions that will help us assessing your understanding of the decision situations described above. Please fill in the missing figures.
Note, that in these questions we are not interested in the actual numbers you fill in but only if you fill them in correctly. During the experiment you will have the possibility to use a calculator by clicking on the icon in the bottom right corner of the screen. When you are ready please raise your hand and an experimenter will come to you to check your answers. Once you are ready please wait quietly. 
Part 2
You are now going to make a series of decisions. These decisions will not influence your earnings from the first part of the experiment, nor will the decisions you made in the first part of the experiment influence the earnings from this part. Furthermore, the decisions you are going to make will only influence your own earnings.
You will be confronted with 12 decision situations. All these decision situations are completely independent of each other. A choice you made in one decision situation does not affect any of the other following decision situations.
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Each decision situation is displayed on a screen. The screen consists of 20 rows. You have to decide for every row whether you prefer option A or option B. Option A is the same for every row in a given decision situation, while option B takes 20 different values, one for each row.
Note that within a decision situation you can only switch once from option B to option A: if you switch more than once a warning message will appear on the screen and you will be asked to change your decisions. By clicking on NEXT you will see some examples screens of decision situations.
This is a screen shot of a typical decision situation that you are going to face. You are not asked to make choices now! Please have a careful look. Thereafter click on NEXT to proceed. This is another screen shot of a typical decision situation that you are going to face. If you want to review the previous example click on BACK, otherwise click on NEXT to proceed.
Determination of earnings At the end of the experiment one of the 12 decision situations will be randomly selected with equal probability. Once the decision situation is selected, one of the 20 rows in this decision situation will be randomly selected with equal probability. The choice you have made in this specific row will determine your earnings.
Consider, for instance, the first screen shot that you have seen. Option A gives you a 25% chance to earn 16.-Euro and a 75% chance to earn 4.-Euro. Option B is always a sure amount that ranges from 16.-Euro in the first row, to 4.60 Euro in the 20th row. Suppose that the 12th row is randomly selected. If you would have selected option B, you would receive 9.40 Euro. If, instead, you would have selected option A, the outcome of the lottery determines your earnings.
At the end of the experiment the lottery outcome will be publicly determined by randomly drawing a card from a stack of numbered cards.
Consider now the second screen shot that you have seen. 
Part 3
In the following you are asked to estimate the choices made by the other member in your group in 6 decision situations of the second part of the experiment. After having made these estimates you will answer a questionnaire and then the experiment will be over. 
